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L15: Entry 4 of 22 File: USPT Feb 26, 2002 



DOCUMENT -IDENTIFIER: US 6350896 Bl 

TITLE: Process for preparation of an ester using a polyaniline salt as catalyst 
Abstract Text (1) : 

The invention relates to a process for preparation of an ester using a polyaniline 
salt as catalyst. 

Brief Summary Text (2) : 

The present invention relates to a process for the preparation of an ester using a 
polyaniline salt as the catalyst. The present invention more particularly relates 
to a process for producing aliphatic esters by the direct esterif ication of 
aliphatic mono carboxylic acids with aliphatic monohydric alcohols over polyaniline 
salts as catalysts. 

Brief Summary Text (14) : 

The main object of the present is to provide a process for preparation of esters 
using polyani line -salts as catalysts which obviates the drawbacks as detailed 
above . 

Brief Summary Text (18) : 

Another object of the present invention is to produce aliphatic esters by the 
direct esterif ication of aliphatic mono carboxylic acids with aliphatic monohydric 
alcohols over polyaniline salts as catalysts. 

Brief Summary Text (20) : 

Accordingly, the present invention relates to a process for preparation of an ester 
said process comprising direct esterif ication of an aliphatic mono carboxylic acid 
with an aliphatic mono hydric alcohol in presence of a polyaniline salt catalyst at 
a temperature in the range of 40 to 80. degree, C. for a time period in the range of 
8 to 24 hrs. and separating the ester so obtained from the reaction mixture. 

Brief Summary Text (24) : 

In yet another embodiment of the present invention, the polyaniline salt catalyst 
used is selected fro m polyani line -sulfate, polyaniline -hydrochloride, polyani line - 
nitrate, polyaniline -p- toluene sulfonate and polyaniline -phosphoric acid salt. 

Detailed Description Text (3) : 

Three different methods were used to prepare polyaniline salts using three 
different oxidizing agents such as benzoyl peroxide, pyridinium chloro chromate and 
ammonium persulfate. 

Detailed Description Text (4) : 

Method I: Preparation of polyaniline salts using benzoyl peroxide 

Detailed Description Text (5) : 

In the polymerization process, 2 5 ml aqueous solution containing 1.44 g of sodium 
lauryl sulfate was added slowly while stirring to the solution of 150 ml dioxane 
containing 4.85 g benzoyl peroxide. In to this mixture, 30 ml aqueous solution 
containing 2,4 ml of aniline and 9 ml of concentrated sulfuric acid was added under 
constant stirring. The reaction mixture was stirred for 24 hrs at 30. degree. C. The 
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A mixed catalyst Fe2 (S04 ) 3 • xH20/concentrated H2S04 was used to 
catalyze the esterif ication of aromatic acids with EtOH and MeOH. 
catalyst system is effective for the rapid reactions and the 
esterif ication yields are excellent. Thus, among 17 products, 97% Et 
benzoate, 96% Me p-toluate, 99% Me o-anisate, 95% Et 3 , 5-dinitrobenzoate , 
and 99% Me cinnamate were prepared 
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Catalytic synthesis of methyl cinnamate with 
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The Me cinnamate was synthesis by the esterif ication of cinnamic 
acid and Me ale. in presence of polyvinyl chloride - ferric 
chloride catalyst. Thus a mixture of 0.02 mol of cinnamic 
acid, 0.10 mol of Me ale. and 1.5 g of catalyst were 
heated for 7 h at refluxing temperature, the yield was 84.4%. 
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CASREACT 127:108693 
Unhindered aliphatic nonconjugated carboxylic acids were esterif ied 
selectively in the presence of aromatic or conjugated acids on heating in the 
corresponding ale. solns . at reflux for 3-13 h with 10 mol% of NiCl2 . 6H20 
catalyst. 
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Ref luxing cinnamic acid with MeOH in the presence of 
strong acidic cationic exchange resin for 6 h gave .95.1% Me cinnamate. 
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The title compds . are prepared by treating styrenes, CO, ales., and 0 in the 
presence of Pd or Pd compound and MnCu2C12 (OAc) 4] n (n > 0) or their 
hydrates. A mixture of styrene, MeOH, PdC12, and [MnCu2Cl2 (OAc) 4] n . 4nH20 
was treated with a mixture of CO, 0 and C02 at 100° and 8.5 atm for 6 
h to give Me cinnamate in 53.6% yield at 72.4% I conversion. 
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(preparation of, by alkoxycarbonylation of styrene, catalysts for) 
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B PhCH:CHC02R (I; R = Cl-8 alkyl, Cl-3 alkylphenyl, alkenylphenyl) , useful 
as components of perfume compns . , were prepared by the title method 
comprising hydrolysis of 1, 1 , 1 , 3 -tetrachloro-3-phenylpropane (II) by AcOH 
in the presence of an acid catalyst, e.g., H2S04, p-MeC6H4S03H, 
or a cation exchange resin (Czech. CS 241246) and subsequent 
esterif ication of the product cinnamic acid with an 
ale. in the presence of the same catalyst. The excess AcOH was 
advantageously removed before the esterif ication step in order to avoid 
formation of acetate ester byproducts. Thus, a mixture of II 0.3, AcOH 1.5, 
and H2S04 0.09 mol was refluxed for 5 h with addition of 0.6 mol H20. When 
HCl(g) evolution ceased, AcOH was removed in vacuo, 1.2 mol EtOH in 60 mL 
C6H6 was added to the residue, and the mixture refluxed for 1 h with removal 
of H20-C6H6 azeotrope to give 92.7% I (R = Et) . Eight I were prepared in 
61.8-94.5% yields. 

T 103-26-4P, Methyl cinnamate 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 
(preparation of, method for) 

N 103-26-4 CAPLUS 

N 2-Propenoic acid, 3-phenyl-, methyl ester (9CI) (CA INDEX NAME) 



eO- C- CH= CH- Ph 



15 ANSWER 8 OF 11 CAPLUS COPYRIGHT 2004 ACS on STN 



CCESSION NUMBER: 
OCUMENT NUMBER: 
ITLE: 

NVENTOR(S) : 

ATENT ASSIGNEE (S) : 

OURCE : 

OCUMENT TYPE: 
ANGUAGE : 

AMILY ACC. NUM. COUNT; 
ATENT INFORMATION: 



1987:578618 CAPLUS 
107:178618 

Recycling of catalysts 
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Cinnamic acid esters useful as starting materials for 
perfumes, agrochems., and photosensitive polymers are prepared from styrene, 
CO, ales., and 0 in the presence of catalysts containing Pd compds. and Cu 
compds . , and the catalysts are separated as solids from the reaction mixts., 
oxidized in the presence of inorg. anions, and used repeatedly. Me 
cinnamate was prepared using Pd chloride and CuC12 as the catalyst 
, which was recovered for Pd 78, Cu 92, and Cl 98%. 
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Cinnamic acid esters 
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A cinnamic acid ester was prepared by the reaction of a 
styrene, and aliphatic ale, CO, and 0 in the presence of Pd or its compound 
while removing the aliphatic ale. and at least part of H20 from the reaction 
mixture and recovering the Pd or its compound through adsorption on a 
carbonaceous carrier and filtration. Thus, 2% Pd/C (0.5 mmol as Pd) , 20.0 
mmol Cu(0Ac)2, 20.0 mmol BaC12, 7 0 mL styrene, and 30 mL MeOH were placed 
in an autoclave, a 85.5:5.2:9.3 (volume) mixture of N, O, and CO was passed 
through the autoclave 5 h at 120° and 20 g/cm2 gage to give the 
filtrate containing 1.1 ppm Pd, 1152 ppm Cu, 67 ppm C1-, and 184.9 mmol Me 
cinnamate . 
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1) Pd or its compds., (2) Cu or Fe salt, 
and (3) alkali or alkaline earth metal salt, such as halide, and useful for 
preparation of cinnamic acid esters from styrene, CI -4 

aliphatic ales., CO, and 0 was separated after the reaction and heated with an 

organic acid to regenerate catalytic activity. Thus, a catalyst 

composed of Pd, Cu(0Ac)2, and BaC12 was used to prepare Me cinnamate (I) at 

73.7% selectivity from styrene, MeOH, and a gaseous mixture of N, O, and CO, 

separated by filtration, dried, immersed in AcOH, heated 1 h at 125°, 

and used again to prepare I at 77.54% selectivity vs. 25.90% without AcOH 

treatment . 
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Styrenes I (R = H, halo, alkyl, alkoxy; Rl = H, alkyl) were 
alkoxycarbonylated by treating with ales. R20H (R2 = alkyl), CO and O in 
the presence of Pd and metal halides to give cinnamates II. Thus, 87.5 
mmol styrene was heated with MeOH, PdCl2, CuCl2, LiCl, HC(0Me)3, CO (2 0 
kg/cm2) and 6:94 02-N2 mixture (95 kg/cm2) 2 . 5 h at 120° to give 46 
mmol PhCH:CHC02Me and 16 mmol III (R = Rl = H, R2 = Me) . 
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and carbon monoxide) 
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